Background: In South Africa, young women are at disproportionate risk of HIV infection with about 2363 new infections per week in 2015. Proper condom use is one of the most effective HIV/AIDS prevention strategies among sexually active persons. Understanding factors associated with male condom use in this key population group is important to curb the spread of HIV. This study determined practices and predictors of male condom use among sexually active young women in South Africa. Methods: The 2012 National HIV Communication Survey measured the extent of exposure to communication activities for HIV prevention among men and women aged 16-55 years in South Africa. We performed a secondary data analysis on a subset of this survey, focussing on 1031 women aged 16-24 years who reported having had sex in the past 12 months. We determined predictors of male condom use using the unconditional multivariable logistic regression model.
Background
Sub-Saharan Africa is the epicenter of the HIV/AIDS epidemic, with more than 70% of all people living with HIV residing in this region [1] . Although the number of new HIV infections is declining steadily in sub-Saharan Africa and in other parts of the world, South Africa continues to have the highest incidence of HIV in the world with sexually active women being the most affected group [2, 3] . Compared to their male counterparts, young women bear a disproportionate share of the HIV epidemic in South Africa with a prevalence of 5.6% among those aged 15-19 years and 17.4% among those aged 20-24 years [4] . Furthermore, young women acquire HIV infection five to seven years earlier than men and are three to six times more likely to become infected compared with young men in the same age group [4] . Heterosexual HIV transmission accounts for more than 90% of new HIV infections among sexually active people with most infections attributed to not using a male condom [1, 5] .
Male condom use is one of the most effective HIV prevention strategies among sexually active people [1, 3] . Countries that report a higher use of condoms in population based surveys have consistently reported lower HIV prevalence as compared to those countries that report lower use of condoms [3] . Numerous studies in sub-Saharan Africa have provided compelling scientific evidence to support this notion [2, 3, 6] . Condom use has been shown to be effective in preventing HIV and sexually transmitted infection (STIs) by more than 90% [3, 6, 7] . Data from the South African household survey on HIV prevalence, incidence and behaviour report indicates that increasing number of adolescents initiate sexual activities early, with multiple partners, and inconsistently use condoms [4] . Increase in male condom use in South Africa played a critical role in the decline in HIV incidence that occurred between 2000 and 2008, highlighting a continued need to invest in male condom promotion and distribution [2] . However, data among adolescents and young women in South Africa indicates that condom use is under-utilized in this key population, who remain highly vulnerable to HIV [8] . Consequently, to date South Africa has one of the highest HIV prevalences in the world with 12.2% (6.4 million persons) of the population being HIV-infected in 2012 [2] [3] [4] . The burden of HIV varies considerably across various demographic and geographic areas within the nine provinces of South Africa [4] . KwaZulu-Natal has the highest HIV prevalence (17.4%) followed by Free State (14.7%), Mpumalanga (14.5%), North West (13.9%), Gauteng (12.8%), Eastern Cape (12.2%), Limpopo (9.4%), Northern Cape (7.8%), and the Western Cape having the lowest HIV prevalence (5.1%) [4] . Compared to their male counterparts, women bear a higher burden of the HIV epidemic in South Africa (14.4% vs. 9.9%, p < 0.001) which starts to emerge among 15-19 year olds [4] .
While new HIV infections among sexually active young women are largely attributed to not using a male condom during sexual intercourse, predictors of male condom use are not well understood [2, 4, 9] . Identifying predictors of male partner condom use in sexually active young women is crucial to inform HIV prevention programmes to mitigate HIV risk factors. Lack of female power in sexual relationships, threat of physical violence if condom use is requested, negative stigma associated with condoms and financial incentives to forego condom use are amongst factors identified as potential barriers to condom use [10] . Condom use have also been associated with higher levels of education, belief that condoms did not reduce sexual pleasure, believing that condoms were safe and having multiple sexual partners [11] . In addition, being married or being in a cohabiting relationship, and equating condom use with lack of trust have been shown to decrease the likelihood of condom use at last sex [11] . Data from Brazil and Cambodia studies also found that condom use was associated with type of sexual partner, whether casual or regular, and household's socio-economic status of young women [12, 13] . In KwaZulu-Natal, South Africa, Chimbindi et al. found that condom use was associated with living separately from a sexual partner and belonging to a household with a higher socio-economic status [9] . They also found that young women who have regular partners, are older age and those in relationship with older partners were less likely to use condom at last sexual encounter [9] . In South Africa and many Sub-Saharan African countries, delayed sexual debut, casual sex and multiple sexual partnership were found to be major predictors of male condom use at last sex [9, [14] [15] [16] [17] .
In combination with other HIV prevention strategies, male condom use is widely reported to lower the HIV transmission risk. Understanding factors associated with male condom use is important to inform targeted interventions and mitigate risks for HIV infection in this population group. In this study we described the male condom use practices and determined demographic factors, sexual behavioural practices, and exposure to behavioural change communications associated with male condom use among sexually active women aged 16-24 years in South Africa. We also determined demographic and sexual behavioural practices predicting HIV infection among sexually active women aged 16-24 years in South Africa.
Methods

Study design
This study involved secondary data analysis of the 2012 National HIV Communication Survey database from a cross-sectional study design [18] . The data set used in this analysis is a subset of the bigger survey which included men and women aged 16-55 years. This study only included women aged between 16 and 24 years in order to achieve the specific objectives for this study.
Study site and sampling methods
The 2012 National HIV Communication Survey included a proportionally representative sample of men and women from all the provinces, districts, and subdistricts of South Africa across all population groups. A multi-stage cluster sampling approach with three stages was used. Firstly, the sample size calculation ensured proportional representation of the population size in each province. Within each province, the primary sampling unit was selected on probability proportional to the population in each sub-district. From each province the first sub-district was randomly selected, thereafter additional sub-districts were selected from each province by systematically skipping through the listed sub-districts in each province according to a sampling interval that yielded the desired sample. Secondly, households in each sub-district were identified for a visit. For each sub-district, a sampling interval was calculated and the starting point was randomly selected. Finally, one eligible respondent per household was randomly selected to be interviewed [18] .
Study population
The study participants were women aged 16-24 years who reported having had sex in the past 12 months. All races were represented and participants were categorized into two age groups (16-19 years and 20-24 years).
Inclusion criteria
The eligible participants for inclusion in this analysis were South African women and girls between the ages of 16 to 24 years who reported ever had sex and had sex in the past 12 months at enrolment.
Sample size
The 2012 National HIV Communication Survey recruited 5969 women aged 16-55 years. To ensure proportional representation of the South African population with respect to urban and rural dwelling, sex, population group, age, and province, the final sample was weighted using the 2007 Community Survey conducted by Statistics South Africa [18] . The total number of women aged 16-24 years was 1922. Among these, 1888 (98.2%) of the women reported ever having had sex. This study included 1031 (54.6%) women who reported having had sex in the previous 12 months.
Data collection tools
A structured questionnaire was administered by a fieldworker to each participant focusing on demographics, knowledge, attitudes, perceptions, sexual behaviour and exposure to HIV communication programmes in the 2012 National HIV Communication Survey [18] . We utilised secondary data obtained from this survey and our analysis focused on demographic characteristics, sexual behavioural practices, self-reported HIV counseling and testing practices and exposure to HIV communication programmes.
Data analysis
A nationally representative data set from the 2012 National HIV Communication Survey was analyzed using Stata version 13 (StataCorp. 2013. Stata Statistical Software: Release 13. College Station, TX: StataCorp LP). The socioeconomic status was created on Stata and measured using the principal components analysis (PCA). We further used cluster analysis on the household socio-economic scores to categorize the distribution into 'low' , 'medium' and 'high' socio-economic groups applying arbitrary cut-off points (40-40-20 split) [19] . Socio-demographics and sexual behaviour factors were direct questions from the survey and were described using frequencies (n) and percentages (%), and Chi-square (χ 2 ) test or two-sided Fisher's exact test were used to compare categorical variables. For statistical comparisons, a p ≤ 0.05 was considered significant. The bivariate and multivariable logistic regression models were used to determine predictors or factors independently associated with male condom use or HIV infection. We adjusted all the logistic regression models using the svy prefix command in Stata, which adjusts for survey weights using survey design variables. Manual forward stepwise procedure was used to select variables for the multivariable model. Predictors with p < 0.15 in the bivariate logistic regression models were introduced into the multivariable model. A cut-off p-value of less than 0.05 was used to retain variables in the final multivariable model. Results were summarized using Odds Ratios (OR) and Adjusted Odds Ratios (aOR) with their corresponding 95% Confidence Intervals (CI) and p-values. 
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Results
Sociodemographic characteristics
This study included 1031 women who reported having had sex in the past 12 months with a median age of 21 years (IQR: 20; 23 
Male condom use at last sex Male condom use by race
The self-reported use of a male condom at last sex was 57.9% (595/1031) overall: 68.4% (169/247) among those aged 16-19 years and 54.6% (426/781) among those aged 20-24 years (p < 0.001) (see Additional file 1: Table  S1 ). This was significantly higher among black women (59.6%, 538/903) compared to coloured women (43.4%, 49/113) (p = 0.001) (see Additional file 1: Table S1 and Additional file 2: Figure S1 ).
Male condom use by settlement type
Urban formal dwellers reported higher male condom use at last sex (61.2%, 207/338) relative to tribal settlements [the area within the rural settlement predominantly occupied by people of a common tribe] (49.7%, 75/ 151) (p = 0.017) (see Additional file 1: Table S1 and Additional file 3: Figure S2 ).
Male condom use by marital status
Married women (23.0%, 14/61) were less likely to report male condom use than those who were cohabitating (42.9%, 60/140) (p = 0.007) (see Additional file 1: Table S1 and Additional file 4: Figure S3 ).
Male condom use by level of education and employment status
Those who had matric (62.7%, 279/445) were more likely to report male condom use at last sex than those who only had primary education (47.2%, 17/36), although the difference was not statistically significant (p = 0.066) (see Additional file 1: Table S1 and Additional file 5: Figure S4 ). Women who were employed (51.7%, 78/151) were less likely to report male condom use compared to Table S1 and additional file 6: Figure S5 ). Figure S6 ). Additionally, women who watched TV daily (59.3%, 508/857, 95% CI: 55.9-62.6, p = 0.042); those who had daily access to internet (67.7%, 233/344, 95% CI: 62.5-72.6, p < 0.001) and those who were exposed to radio and televised HIV communication programmes such as "Intersexions" (63.3%, 368/581, 95% CI: 59.3-67.3, p < 0.001) and Table S3 ).
Factors associated with male condom use at last sex among sexually active young women Table S4 ).
Socio-demographic and sexual behavioral practices predicting HIV infection among sexually active young women
The strongest predictors of self-reported HIV infection in a multivariable analysis were reported practice of multiple sexual partnerships (aOR 2.9, 95% CI: 1. Table 3 ).
Discussion
This study described the prevalence of male condom use and determined the associated socio-demographic factors and sexual behaviours among sexually active women aged 16-24 years in South Africa. The overall prevalence of male condom use at last sex was just less than 60%. Delayed sexual debut, living separately from a regular sexual partner and having sex with a recent acquaintance were significantly associated with condom use at last sex as independent variables. We also determined that being a student was the only socio-demographic factor associated with condom use at last sex among young women. Identifying socio-demographic factors and sexual behavioural practices predicting condom use in this population group is crucial to identify gaps and inform HIV prevention programmes to mitigate HIV risk factors.
The prevalence of condom use reported in this study is similar to the prevalence of condom use (58.4%) reported among youths aged 15-24 years in the 2012 population-based HIV survey conducted by Human [21] [22] [23] . The observed decline coincides with the absence of sustained mass media programmes such as Khomanani [21] [22] [23] .
The odds of using a male condom were three times higher among women who had a late sexual debut than those with early sexual debut, suggesting that condom use was significantly associated with delayed sexual debut. This is consistent with findings from many studies conducted in different sub-Saharan African countries [14] [15] [16] [17] . Delaying the age at which young women first have sex is a critical factor in reducing HIV exposure among young women. Behavioral interventions encouraging later sexual debut and encouraging condom use at first sexual encounter might increase condom usage among young women in South Africa.
The geographic distance between sexual partners was associated with condom use among sexually active young women. As a result, young women were more likely to use a condom at last sex if they were living separately from their regular partners. These findings were consistent with the findings of a study conducted in rural KwaZulu-Natal among sexually active young adults [9] . The possible explanation to this could be lack of trust and unfaithfulness between sexual partners emphasizing the importance of developing HIV prevention interventions that address HIV risk factors at a structural and partner level [9, 17] .
The type of relationship plays a role in the decision making process regarding condom use among sexual partners [11] . In this study, relationship type was found to be a strong predictor of condom use among sexually active young women. Sexually active young women were five times more likely to use a condom with an acquaintance than with a regular partner. This finding is consistent with findings by Prata et al. [11] and Matseke et al. [24] in a studies conducted in Angola and South Africa respectively. They also found that condom use at last sexual encounter was significantly higher among those who practiced casual sex compared to those who had sex with a main sexual partner (21%) [11, 24] . This could indicate that young women perceived casual sex as a greater risk for HIV infection, hence the need to use condoms. Sex education programmes should develop specific messages targeting women who engage in casual sex in order to increase their risk perception and broaden their knowledge. Students were two times more likely to use condoms at last sex than those who were unemployed suggesting that being a student was significantly associated with male condom use at last sexual encounter. This could also explain the higher prevalence of HIV among unemployed youths and those who are not in school. National HIV prevention programmes should not only adopt the school-based strategy to reduce the proportion of young people engaging in unprotected sex, but they should also focus on reaching those young women who are out of school.
Study limitations
This study may have been affected by recall bias commonly found in data from cross-sectional surveys. This may have affected the ability to recall whether a condom was used or not during the last sexual encounter among study participants leading to underestimation or overestimation of the study findings. Similarly, respondents who had a recent sexual encounter were more likely to report condom use than those who had sex a few months prior to the survey, resulting in an under-estimation of the prevalence of condom use. Furthermore, the recall of age at sexual debut, especially for those aged 20-24 years, might have contributed to some reporting bias. Additionally, social desirability is likely to occur in settings where there is extensive publicity in favor of condom use. This may lead to over-estimation of reported condom use due to a desire to appear to hold contemporary views and approve of use of condoms by study participants. The association of program exposure, and the inferences about the absence or presence of programs with increases and declines in condom use are subject to a confluence of other intermediary factors and HIV programs that were not measured in this study. The Stata regression analysis procedure automatically removes variables that are collinear. However, although there was no multi-collinearity detected, this may have affected the association between HIV programme exposure and condom at last sex resulting to underestimation or overestimation of measure of association.
Conclusions
This study found that male condom use at last sexual encounter among sexually active young women was approximately 60%. Male condom use was associated with delayed sexual debut, living separately from a regular partner, being a student compared to being unemployed, having sex with a recent acquaintance as compared with a regular partner, having access to media channels such as the internet, and exposure to HIV communication programmes such as Intersexions in the past 12 months. Delayed sexual debut, being food secure, having tertiary education and cohabitation were significantly protective of HIV infection. The practice of multiple sexual partnerships, intergenerational sex, living in Mpumalanga province and being aged 20-24 years were significantly associated with HIV infection among young women. Young women out of school reported much lower levels of condom use. The prevalence of condom use and risky sexual behaviours varied considerably across various geographic locations within the nine provinces of South Africa. Young women at risk for HIV infection are a heterogeneous group and need different messaging to encourage consistent condom use. Although there was increased condom use at last sexual encounter among those who engaged in multiple sexual partnerships in this study, there is a great need to discourage the practice of multiple sexual partnerships and advocate for consistent condom use in all relationships with all sexual partners. Additionally, sustained behavioural change interventions aimed at condom messaging and marketing campaigns at a national level are needed to promote condom use among young women. Furthermore, the existing behavioural intervention programmes and HIV communication programmes should encourage the delay of sexual initiation and condom usage among young women. HIV prevention interventions should seek to address HIV risk factors at a structural and partner level. Targeted interventions aimed at addressing the structural and economic drivers of HIV, such as food insecurity, are needed. Targeted interventions are also needed to reduce the vulnerability of young women to HIV infection by retaining them in schools as well as increasing their access to tertiary education. Additionally, national HIV prevention programmes should not only adopt the school-based strategy to reduce the proportion of young people engaging in unprotected sex but they should also focus on reaching those young girls who are out of school. Communication programmes and mass media campaigns should strongly encourage consistent condom use and discourage the practice of multiple sexual partnerships and intergenerational sex among young women.
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